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Description 

Background of the invention 
Field of the invention 

This invention relates to devices designed to be 
used in contact with the human body to absorb 
bodily discharges. Such devices include sanitary 
napkins, diapers, bandages and the like. 

Background art 

Sanitary napkins, diapers, bandages, and the 
like intended for disposal after a single use are 
familiar items of modern commerce and are 
described in numerous articles and patents. For 
purposes of simplicity, the present invention will 
be described in terms of a sanitary napkin. 

Mathews et al, in U.S. Patent 4,397,644 issued 
August 9, 1983, discuss a sanitary napkin com- 
prising a cover (or topsheet), a resilient layer 
attached to the topsheet, an absorbent layer, and 
a fluid baffle (or backsheet). Since sanitary nap- 
kins are frequently intended to be supported 
adjacent the body through the agency of the 
user's undergarment (e.g. her panty), Matthews 
et al illustrate their sanitary napkin as being 
provided with garment fastening adhesive and an 
associated release liner The cover is formed with 
pores having a particular size requirement 
designed to produce a "wet feeling surface" 
when the napkin is worn. 

Fitzgerald in U.S. Patent No. 3,897,784 discloses 
a sanitary napkin formed of a three ply absorbent 
pad enclosed in a fluid-impermeable cover which 
is open on its body contacting surface. The 
uppermost ply of the absorbent pad is formed 
with large apertures to facilitate fluid transport 
into the interior plies of the pad. 

Morse, in U.S. Patent 3,371,667 issued March 5 r 
'1968 illustrates a conventional sanitary napkin 
having an outside foraminous cover (topsheet) 
and a highly absorbent, relatively dense core with 
a low density structure, such as a fibrous web of 
synthetic fibers, interposed between them. The 
foraminous cover is a woven or nonwoven fibr- 
ous material (usually cotton or rayon) having the 
normal random arrangement of apertures. 

British Patent 1,160,625, published August 6, 
1969, discusses a sanitary towel comprising an 
absorbent core member, an envelope (topsheet), 
and a wadding-like soft layer between them. The 
soft layer permits "liquid to pass directly there- 
through to the absorbent core member without 
rendering possible, in any appreciable degree, 
absorbtion or lateral transportation of liquid in the 
soft fibrous layer." The envelope consists of a 
material "of a nature, such that liquid cannot be 
absorbed in or dispersed through the material of 
the envelope itself; it is provided with perfora- 
tions on the side of the towel intended to face to 
body. 

Summary of the invention 

According to the present invention there is 
provided a device for absorbing bodily fluids 
comprising a fluid pervious cover forming a 



topsheet having an inner surface and an outer 
body-contacting surface having an impact zone, 
said fluid porous topsheet being provided with a 
large number of smalt apertures and on the part 

5 of said topsheet forming said body-contacting 
surface, a smaller number of larger apertures, an 
absorbent layer underlying said cover, a fluid 
impervious layer underlying said absorbent layer 
such that said absorbent layer Is disposed 

10 between said fluid impervious layer and said 
body-contacting surface of said cover, adhesive 
garment attachment means secured to the outer 
surface of said device on the surface thereof 
opposed to said body-contacting surface and an 

is intermediate layer disposed between said cover 
and said absorbent layer, wherein: 

said topsheet is an apertured, formed, thermo- 
plastic film; 

the small apertures comprise fine foramina 
20 distributed over a major proportion of said body- 
contacting surface, each of said fine foramina 
having an equivalent hydraulic diameter, defined 
as 4A/P where A is the area and P the perimetric 
dimension of the foramen, of from 0.12 to 1.25 
25 mm; 

the large apertures comprise gross foramina 
disposed in at least said impact zone and each 
having an equivalent hydraulic diameter of from 
1.25 to 9.5 mm; wherein 
30 the ratio of the number of said gross foramina 
to said fine foramina is less than 0.25 and the ratio 
of the equivalent hydraulic diameters of said 
gross foramina to said fine foramina is greater 
than 2; 

35 the intermediate layer comprises a resilient 
layer of uniformly low density that is capable of 
recovery to at least 80% of its original volume 
after it is compressed to 20% of its original 
volume and the compressing forces are removed, 

40 said resilient layer being absorbent, at least as 
hydrophilic as said apertured topsheet, and 
unattached thereto; and 

a wicking layer disposed between said inter- 
mediate layer and said topsheet, adjacent the 

45 inner surface of said topsheet, and being non- 
extant in register with the gross foramina thereof, 
said wicking layer being more hydrophilic than 
said apertured topsheet 
Preferably the ratio of the equivalent hydraulic 

so diameters of the gross end fine foramina is 
greater than 3. 

The absorbent device of the invention com- 
prises a topsheet which is generally pervious to 
liquids and which is provided with gross foramina 

55 (large apertures) at least in the zone normally 
subject to impact by the bodily discharge the 
device is designed to absorb. The gross foramina 
constitute a minority in number as compared to 
the fine foramina which tend to render the top- 
so sheet generally pervious to liquids. The topsheet, 
which is sometimes referred to as an "apertured 
topsheet", is a formed thermoplastic film. The 
apertured topsheet is hydrophobic and requires a 
wicking layer which is in contact with the aper- 

65 tured topsheet. The wicking layer is hydrophilic 
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and has small absorbent capacity (at least in the 
impact zone discussed infra) as compared to 
other absorbent elements in the device. The 
wicking layer is nonextant in register with the 
gross foramina of the apertured topsheet, which 
is particularly important in those circumstances 
where the gross foramina are relatively large. 

A resilient layer underlies the apertured top- 
sheet It is interposed between the apertured 
topsheet and the absorbent core described infra. 
While the resilient layer must exist in register with 
that region of the topsheet which is normally 
subject to impact by bodily discharges, it can 
extend over a major portion of the body-contact- 
ing surface of the absorbent device, and even 
along its sides; it preferably exists, however, only 
in the region subject to impact by bodily dis- 
charges. The resilient layer is formed primarily of 
a mass of hydrophobic, moisture insensitive, 
resilient fibers. Fiber dimensions are selected for 
both comfort and fluid transfer reasons and may 
take a range of values. In one embodiment the 
resilient fibers are bonded together to create a 
structure having even greater resilience. In 
another embodiment the resilient layer as a 
whole is actually hydrophilic, but is less hydro- 
philic than the absorbent core described infra. 

In still another embodiment, the resilient layer 
comprises ancillary absorbent material such as 
the bibulous cellulosic fibers described in U.S. 
Patent 3,589,364 which issued to Dean and Fergu- 
son on July 29, 1971 and the substantially 
insoluble acidic carboxymethylcellulose products 
described in U.S. Patent 3,678,031 which issued to 
Schoggen on July 18, 1972. 

Other ancillary absorbent materials can include 
any of the so called super absorbent materials 
such as the cross-linked polyacrylates and cross- 
linked starch-acrylate polymers well known to 
those skilled in the art. 

Fourth, there is an absorbent core which can be, 
in general, any absorbent material known to the 
art. Wood pulp fluff, comminuted sponge, super- 
sorbent materials, and the like, alone and in 
combination, can be used. A fibrous core can be 
bonded or unbonded. The absorbent core must 
be more hydrophilic than the resilient layer. 

Fifth, there is a liquid impermeable moisture 
barrier which can be any material well known to 
those skilled in the art. It can be completely 
impermeable, as polyethylene film, or it can be 
liquid impermeable but vapor permeable, as any 
of the various breathable backsheets known to 
the art. 

Brief description of the drawings 

Figure 1 is a plan view of a generalized sanitary 
napkin. 

Figure 2 is a cross sectional view of the sanitary 
napkin of Figure 1 taken along line 2—2 of Figure 
1. (In all of the cross sectional views, the thick- 
nesses of certain materials have been exagger- 
ated for clarity.) 

Figure 3 is an enlarged fragmentary plan view 
of a portion of an absorbent device. 



Figure 4 is a fragmentary cross sectional view 
of the absorbent device shown in Figure 3 taken 
along line 4—4 of Figure 3. 

5 Detailed description of the invention 

While this specification concludes with claims 
particularly pointing out and distinctly claiming 
that which is regarded as the invention, it is 
believed that the invention can be better under- 
io stood through a purusal of the following detailed 
description of the invention in connection with 
study of the associated drawings. 

As noted supra, for purposes of simplicity, the 
present invention will be discussed in terms of a 
15 sanitary napkin. 

Figure 1 is a plan view of a generalized sanitary 
napkin 10. Figure 2 is a cross sectional view of 
sanitary napkin 10 taken along line 2—2 of Figure 
1. (in this specification, all the reference numerals 
20 are used consistently among the various figures 
to denote equivalent and similar elements.) 

As illustrated in Figure 1, sanitary napkin 10 is 
an elongate absorbent device intended to be 
maintained in a woman's crotch region to absorb 
25 vaginal discharges such as menses. The version 
of sanitary napkin 10 illustrated in Figure 1 has 
generally straight longitudinal edges and 
rounded ends. It is to be emphasized that this 
design is used for illustrative purposes only; any 
30 convenient design known to those skilled in the 
art can be used in the practice of the present 
invention. The" sanitary napkin can, for example, 
have a generally hourglass shape wherein the 
longitudinal edges are curvilinear and the central 
35 portion is narrower in the lateral direction than 
are the end portions. Such a design is generally 
illustrated in U.S. Patent 4,324,246 issued to 
Mullane and Smith on April 13, 1982. The present 
invention can also be used with the compound 
40 sanitary napkin described by Des Marais in U.S. 
Patent 4,425,130 issued January 10, 1984. Further, 
the present invention can be used with the form 
of sanitary napkin having side panels described 
by McNair in U.S. Patent 4,285,343 issued August 
45 25, 1981. 

Likewise, the cross sectional view of sanitary 
napkin 10 shown in Figure 2 merely illustrates one 
typical configuration of a sanitary napkin employ- 
ing the present invention. Skilled artisans can 
so readily adapt the following teachings to other 
embodiments without departing from the scope 
and tenor of the present invention. 

In this embodiment, panty fastening adhesive 
16 is shown to be a single strip of adhesive which 
ss extends over a major portion of the longitudinal 
length of sanitary napkin 10 on the side of the 
device opposite body-contacting surface 21. 
Other configurations for the application of the 
panty fastening adhesive, such as multiple longi- 
60 tudinal stripes, can be used. Any of the pressure 
sensitive adhesives commonly used in the art, 
such as Century A-3051B adhesive manufactured 
by Century Adhesive Corporation and Instant Lok 
34-2823 manufactured by National Starch Com- 
65 pany, can be used. Panty fastening adhesive 16 is 
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usually covered, prior to the time the user affixes 
the sanitary napkin to her undergarment, with 
release liner 17. Release liner 17 serves to keep 
panty fastening adhesive 16 from drying out and 
to keep it from sticking to extraneous surfaces 
prior to use. Any release liner commonly used for 
such purposes can be used with this invention. 
Nonlimiting examples of suitable release liners 
are BL30MG-A Silox E1-0 and BL30MG-A Silox 4P/ 
0 manufactured by Akrosil Corporation. 

Embodiments of sanitary napkins designed to 
be supported adjacent the user's body by various 
belts and the like can likewise benefit from the 
practice of the present invention. 

Two of the necessary elements of the present 
invention comprise an apertured topsheet which 
is generally pervious to liquids and which is 
provided with gross foramina at least in the zone 
normally subject to impact by the bodily dis- 
charges the device is designed to absorb, and a 
resilient layer underlying the apertured topsheet. 

The topsheet is the part of an absorbent device 
which contacts the user's body. Frequently it is 
also an overwrap for the device as illustrated in 
Figure 2. The topsheet must be soft, conformable, 
and nonirritating to the user's body. 

Since the topsheet is the portion of the absor- 
bent device which contacts the user's body, 
bodily discharges must pass through the topsheet 
into the body (or bulk) of the absorbent device. 
Bodily discharges such as menses frequently 
comprise fluids (of various viscosities), semi-fluid 
materials, and particulate materials. While many 
conventional prior art topsheets have been found 
to function adequately, many do not allow the 
efficient transport therethrough of semi-fluid and 
particulate materials. The present invention 
addresses this problem. 

In Figures 1 and 2, apertured topsheet 11 is 
generally permeable to liquids and is provided 
with gross formina in the zone subject to impact 
by the bodily discharges the device is designed to 
absorb. 

In the first place, the apertured topsheet must 
be generally permeable to fluids over most of that 
surface of the device which contacts the user's 
body; the permeability must be separate, apart, 
and in addition to that provided by the gross 
foramina discussed infra. Thus a material such as 
polyethylene film which is normally impermeable 
to fluids is not suitable. 

Suitable apertured topsheets comprise formed 
thermoplastic films. As used herein, the term 
"formed thermoplastic film" or "formed film" 
refers to sheets which are a continuous layer of 
polymeric material which has been provided with 
embossments and apertures. Preferred formed 
films include those described with particularly in 
U.S. Patent 4,324,246 issued to Mullane and 
Smith on April 13, 1982; U.S. Patent 4,342,314 
issued to Radel and Thompson on August 3, 
1982; U.S. Patent 4,323,069 issued to Ahr and 
Smith on April 6, 1982; and U.S. Patent 3,929,135 
issued to Thompson on December 30, 1975. 

Permeability of the formed thermoplastic films 



is provided by the multiplicity of apertures (some- 
times referred to as "fine foramina" and denoted 
by reference numeral 31 in Figure 2). 
Apertured topsheet 11 must be provided with a 

s multiplicity of gross foramina 32. While the entire 
surface 21 of apertured topsheet 11 which con- 
tacts the user's body can be provided with gross 
foramina, only that portion of apertured topsheet 
11 comprising impact zone 18 (as delineated by 

io the dotted line in Figure 1 ) must of necessity be so 
provided. 

Impact zone 18 is illustrated in connection with 
sanitary napkin 10 as falling generally in the 
central region of body contacting surface 21. The 

is exact location and size of impact zone 18 will vary 
according to the precise design and intended 
positioning of the sanitary napkin, diaper, ban- 
dage, or the like and can be readily ascertained by 
skilled artisans. 

20 One important function of the topsheet of a 
sanitary napkin, disposable diaper, and the like is 
to present a dry surface in contact with the user's 
body even though bodily discharges have been 
absorbed by the device. In addition to relative 

25 surface hydro phobicity and the presence of the 
resilient layer as discussed infra, surface dryness 
is partially achieved by controlling the size of the 
fine foramina within specified limits. Exceeding 
these upper size limits normally destroys the 

30 ability of the topsheet to present a dry surface by 
allowing reverse flow of bodily discharges. It has 
been surprisingly discovered that the usual upper 
size limits of the fine foramina can be exceeded in 
a controlled fashion in an apertured topsheet 

35 provided the resilient layer discussed infra is also 
present in the device. 

If the apertured topsheet achieves its general 
permeability through the presence of a major 
number of fine foramina having dimensions (such 

40 as Equivalent Hydraulic Diameters) in the range of 
from 0.005 to 0.050 inch (0.12 to 1.25 millimeters), 
then it may be provided with a minor number of 
gross foramina having dimensions of from 0.05 to 
0.375 inch (1.25 to 9.53 millimeters). Preferably, 

45 the topsheet is provided with a major number of 
fine foramina having dimensions of from 0.010 to 
0.035 inch (0.25 to 0.90 millimeter) and a minor 
portion of gross foramina having dimensions of 
from 0.050 to 0.375 inch (1 .25 to 9.53 millimeters). 

so The ratio of the dimensions of the gross foramina 
to the fine foramina should be greater than 2, 
preferably greater than 3. It is not necessary that 
all the fine foramina and all the gross foramina 
have equal sizes; a distribution of sizes is satisfac- 

55 tory. (Equivalent Hydraulic Diameter is defined as 
four times the quotient obtained when the area of 
a foramen is divided by its perimeter. In the case 
of circular foramina, the Equivalent Hydraulic 
Diameter is the diameter of the circle.) 

60 The relationship between major and minor 
numbers depends upon the size distributions of 
the fine foramina and the gross foramina. Gross 
foramina should constitute no more than 20% of 
the total number of foramina in the apertured 

65 topsheet. Further, in general, if the fine foramina. 
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without regard to the presence of the gross 
foramina, constitute from 1 5 to 52% open area (as 
measured by projection of the topsheet onto a 
plane), the gross foramina can comprise from 5 to 
30% open area of the topsheet without regard to 
the fine foramina. Stated in an alternate fashion, if 
the topsheet is provided with fine foramina of 
Equivalent Hydraulic Diameter within the ranges 
mentioned above, and if the fine foramina, 
independently of the presence to the gross 
foramina, constitute from 15 to 52% open area of 
the topsheet then the number of gross foramina 
per unit area (the gross foramina having dimen- 
sions falling within the ranges mentioned above) 
can be selected so that the gross foramina pro- 
vide from 5 to 30% open area independently of 
the open area provided by the fine foramina so 
long as the ratio of numbers of gross foramina to 
fine foramina is less than about 1 to 4 (0.25). 

The exact shape of the gross and fine foramina 
is not critical; circular foramina are satisfactory. 

The state of the art respecting wetting of 
materials allows for the definition of hydro- 
phobicity and hydrophilicity in terms of contact 
angles and the surface tensions of the fluids and 
solids involved. This is discussed in detail in the 
American Chemical Society Publication Contact 
Angle, Wettability, and Adhesion edited by Robert 
F. Gould and copyrighted in 1964. 

A surface is said to be wetted by fluid either 
when the contact angle between the fluid and the 
surface is less than 90° or when the fluid will tend 
to spread spontaneously across the surface; both 
conditions normally coexist. In a similar vein, a 
surface is said to be not wetted by a fluid when 
the contact angle between the fluid and the 
surface is greater than 90° and when the fluid 
does not tend to spread spontaneously across the 
surface. 

Since menses and other bodily fluids are 
primarily aqueous solutions, materials which are 
wetted by these fluids can broadly be described 
as hydrophilic, and surfaces which are not wetted 
by these fluids can be broadly described as 
hydrophobic. Unless otherwise indicated, as used 
in this specification the term "hydrophobic" 
describes materials and surfaces which are not 
wetted by the fluid in question while the term 
"hydrophilic" describes materials and surfaces 
which are wetted by the fluid in question. 

Vaginal discharges normally have a surface 
tension of from 35 to 60 dynes per centimeter. 
They will have contact angles of greater than 90° 
and will not tend to spread spontaneously across 
a solid surface which has a critical surface tension 
or energy value lower than the fluid surface 
tension. As a first approximation, any solid which 
is not wetted by water (i.e. which is literally 
hydrophobic in the precise, limited meaning of 
the word) is also usually not wetted by vaginal 
discharges. 

In absorbent devices of the present invention, 
apertured topsheets 11 is hydrophobic. The 
absorbent device is therefore provided with a 
wicking layer 12 affixed to the inner surface of 



apertured topsheet 11. The "inner surface" of 
apertured topsheet 1 1 is that surface of apertured 
topsheet 11 which is opposite body-contacting 
surface 21. In the normal construction, wicking 

5 layer 12 is interposed between apertured top- 
sheet 11 and resilient layer 13 described infra and, 
in general, the balance of the absorbent device. 

The purpose of the wicking layer is to induce 
fluids to flow through apertured topsheet 11 and 

io away from body-contacting surface 21. Wicking 
layer 12 should be more hydrophilic (or, con- 
versely, less hydrophobic) than apertured top- 
sheet 11. 

Wicking layer 12 can be provided by any con- 

15 venient means. For example, it can comprise a 
tissue paper sheet made according to the teach- 
ings of Sanford and Sisson in U.S. Patent 
3,301,746 issued January 31, 1967 or according 
the to teachings of Morgan and Rich in U.S. 

20 Patent 3,994,771 issued November 30, 1976. 

An especially suitable tissue is sold under the 
. registered trademark BOUNTY by Procter & 
Gamble of Cincinnati, Ohio. 
Preferably, wicking layer 12 comprises a multi- 

25 plicity of individual fibers which are evenly dis- 
persed over and affixed to the inner surface of 
apertured topsheet 11. These fibers can be of any 
suitable material so long as they are more hydro- 
philic than apertured topsheet 11. For example, 

30 fibers of polyester, rayon, nylon, and cotton can 
be used with good results. Wood pulp fibers are, 
however, preferred. Typically, at least 1.5 grams 
and preferably at least 3.1 grams, of fibers are 
uniformly distributed and adhesively affixed to 

35 the inner surface of apertured topsheet 11. An 
acrylic adhesive, such as that marketed under the 
trademark Roplex HA-8 by Rohm & Haas Com- 
pany of Philidelphia can be used. 
Wicking layer 12 is continuous in those regions 

40 of the inner surface of apertured topsheet 11 in 
register with fine foramina 31 . Preferably, wicking 
layer 12 does not exist in those regions in register 
with gross foramina 32; the degree of preference 
increases as the absolute size of gross foramina 

45 32 increases. 

Figure 3 is an enlarged fragmentary plan view 
of a portion of an absorbent device 30 embodying 
the teachings of the present invention. A small 
fraction of the fine foramina 31 with which aper- 

so tured topsheet 11 is provided are illustrated as 
circular apertures. Gross foramina 32 are also 
illustrated as circular apertures. 

Figure 4 is an enlarged fragmentary cross sec- 
tional view taken along line 4—4 of Figure 3. 

55 Figures 3 and 4 illustrate the preferred embodi- 
ment wherein wicking layer 12 exists in register 
with a significant number of fine foramina 31, but 
does not exist in register with gross foramina 32. 
Thus, bodily discharges have an essentially unin- 

60 tempted passage from body-contacting surface 
21 of apertured topsheet 12 to resilient element 
13. 

In Figure 2, wicking layer 12 is shown to be 
coextensive with apertured topsheet 11 through- 
65 out the structure of sanitary napkin 10, This form 
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of construction results from the convenience of 
providing apertured topsheet 11 and wicking 
layer 12 affixed one to another as a unit during the 
construction of sanitary napkin 10. Wicking layer 
12 need be coextensive with apertured topsheet 
11 only in those regions of apertured topsheet 11 
which contact the user's body and which receive 
bodily discharges. 

Another necessary element of the absorbant 
device of this invention is a resilient layer as 
indicated by reference numeral 13 in Figure 2. 

The resilient layer serves several functions in 
the absorbent device. For example, it tends to 
isolate the apertured topsheet from bodily dis- 
charges which have already passed through the 
apertured topsheet into the absorbent device. 
Because of its physical characteristics, as 
described infra, the resilient layer enhances the 
comfort perceived by the user of the absorbent 
device. It also serves as a reservoir for bodily 
discharges although this function is of lesser 
importance because of the presence of the absor- 
bent core described infra. 

Resilient layer 13 must possess certain physical 
characteristics. It must be resilient. That is to say, 
it must, without the application of external forces, 
return to essentially its original size and shape 
after deforming forces (such as those applied by 
the body of the user) are removed. For the 
purposes of the present invention, the resilient 
layer possesses such resilience that it will recover 
at least 80% of its original volume after it is 
compressed to 20% of its original volume and the 
compressing forces are removed, its resilience 
must be essentially unaffacted by the presence of 
moisture such as the moisture in bodily dis- 
charges; that is to say, the resilient layer must be 
essentially moisture insensitive. 

The resilient layer must be compressible and 
conformable. In other terms, it must possess such 
physical properties of compressibility and confor- 
mability that, when it is in contact with the user's 
body and subjected to forces applied by the user's 
body and clothing, it will conform to the user's 
body without causing a feeling of discomfort to 
the user. 

Finally, the resilient layer must be at least as 
hydrophilic as the apertured topsheet. 

Preferably, resilient layer 13 comprises a mass 
or batt of fibers. Synthetic fibers useful in the 
present invention include those made of cellulose 
acetate, polyvinyl chloride, polyvinylidene 
chloride, acrylic resins, polyvinyl acetates, non- 
soluble polyvinyl alcohols, polyethylenes, polyp- 
ropylenes, polyamids, and preferably, polyesters. 
Preferred polyester fibers have a density of from 
0.44 to 6.6 Tex and a length of from 2 to 8 
centimeters. The resilience of the resilient 
element can frequently be enhanced if the fibers 
are bonded one to another at a significant number 
of their points of contact by adhesive or thermal 
bonding as well known to those skilled in the art. 

In those circumstances where the inherent 
hydrophobicity of the resilient layer must be 
alleviated {as when it is constructed from a 



hydrophobic material), a degree of hydrophilicity 
can be imparted to the resilient layer by treating it 
with surfactant, such as a nonionic or an anionic 
surfactant It can be sprayed with a surfactant or 

5 dipped into a solution of a surfactant. Suitable 
surfactants include nonionic surfactants such as 
Brij 76 manufactured by ICI Americans Inc. of 
Wilmington, Deleware and the various materials 
sold under the Pegosperse trademark by Glyco 

10 Chemicals, Inc. of Grenwich, Connecticut. Anionic 
surfactants can be used, but are not preferred. 

Since bodily discharges will, in general, pass 
through, or at least be contained by, the resilient 
element it must be of relatively low density so 

is that it will have sufficient void volume to accom- 
plish its intended purpose. Low density also helps 
to ensure that the resilient element deforms 
under the influence of the user's body thereby 
exhibiting comfort attributes. Preferably, the 

20 resilient element has a density of from 0.01 to 0.5 
gram per cubic centimeter. 

The second element of the absorbent device of 
the present invention is absorbent core 14. 
Absorbent core 14 is, as its name implies, 

25 intended to absorb the bulk of the bodily fluids 
discharged by the user. Thus, the absorbent core 
must be constructed so as to readily absorb such 
fluids. 

In general, the absorbent core comprises a 

30 material which is hydrophilic. This material can 
achieve hydrophilicity by any convenient means. 
For example, the material itself can be intrinsi- 
cally hydrophilic. Alternatively, the material can 
be provided with a finish which renders its sur- 

35 faces hydrophilic. Another method of rendering 
the material hydrophilic is to treat it with a 
surfactant, such as one of the nonionic surfac- 
tants mentioned above or an anionic surfactant, 
as by spraying the material with a surfactant or 

40 dipping the material into the surfactant 

A preferred material of construction for the 
absorbent core comprises airlaid wood pulp fib- 
ers. These fibers, sometimes known as comminu- 
tion grade wood pulp fibers are fibers which have 

45 been liberated from the wood by any convenient 
means and dried, likewise by any convenient 
means. The resulting sheets of fibers are then 
comminuted to produce essentially intact indivi- 
dual fibers in a gaseous stream from which the 

so fibers are then formed into an absorbent batt. 
Such absorbent batts are well known to those 
skilled in the sanitary napkin, diaper, and bandage 
art. Absorbent cores formed from such batts, as 
well as those described infra, can be of greater 

55 thicknesses in the central regions of the absor- 
bent device than at the ends or edges or both the 
ends and the edges of the device. 

Alternatively, but less preferably, the absorbent 
core can be made from an absorbent foam 

60 material such as cellulose foam or polyurethane 
foam. The latter, for example, can be made 
according to the teachings of U.S. Patent 
4,067,832 which issued to DesMarais on January 
10, 1978. Another particularly useful foam 

65 material is the polyester foam made according to 
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the teachings of U.S. Patent 4,110,276 which 
issued to DesMarais on August 29, 1978. 

Cellulose wadding as sometimes used in dis- 
posable diapers can also be used to construct the 
absorbent core. The absorbent core can be con- 
structed from layers of tissue paper such as that 
mentioned supra. 

Another material from which the absorbent 
core can be constructed comprises an unbonded 
array of nonabsorbent hydrophilic, resilient, 
moisture insensitive fibers as described in U.S. 
Patent 44-75911 which issued to Geliert on 
October 9, 1984. 

Preferably, the absorbent core is made from 
airlaid wood fibers and has a density of from 
0.003 to 0.09 gram per cubic centimeter. 

Optionally, the absorbent core can contain 
ancillary absorbent material which tends to 
increase its absorbent capacity. Suitable ancillary 
absorbent materials include those discussed 
supra. The ancillary absorbent materials can be in 
fibrous or particulate form, and they can be either 
uniformly distributed throughout the bulk of the 
absorbent core or they can be concentrated in 
localized regions thereof. 

Another element of the present invention is a 
moisture barrier as illustrated by reference 
numeral 15 in Figure 2. The moisture barrier, 
which is sometimes called a backsheet, serves to 
prevent bodily discharges contained within the 
absorbent device from passing completely 
through the absorbent device and soiling the 
user's body and clothing. Any of the materials 
commonly used for moisture barriers in the sani- 
tary napkin and disposable diaper art can be used 
in the practice of this invention. Suitable materials 
include the well known fluid impermeable poly- 
ethylene films. The moisture barrier can also 
comprise the liquid impermeable, but vapor per- 
meable materials sometimes known as breath- 
able backsheets. Examples of such breathable 
backsheets are shown in U.S. Patent 3,881,489 
issued to Hartwell on May 6, 1975, and U.S. Patent 
3,989,867 issued to Sisson on November 2, 1976. 
Obenour, in U.S. Patent 4,341,216 issued July 27, 
1982, describes a two element breathable 
backsheet useful in disposable diapers which can 
be used in the practice of the present invention. 

Ferguson and Landrigan U.S. Patent 4341217 
describes a barrierless disposable absorbent 
article encased in a homogeneous outerwrap. The 
techniques described in that patent can be used to 
provide an equivalent of the moisture barrier just 
discussed. 

In addition to a moisture barrier comprising a 
separate element, an equivalent result can be 
obtained by treating the undersurface of the 
absorbent core with a material, such as silicone or 
a wax, which will render a portion of the absor- 
bent core liquid impermeable. 

In Figure 2, moisture barrier 15 is illustrated as 
being completely encased within apertured top- 
sheet 11 which then functions as an overwrap for 
sanitary napkin 10 and is sealed along end seals 
19 by any convenient means such as adhesive 



sealing. This form of construction is illustrative 
only; those skilled in the art can readily supply 
alternate design details. 
The invention has been described in terms of a 
5 sanitary napkin. It has been noted several times 
previously that these basic teachings can be 
readily applied by skilled artisans to other absor- 
bent devices such as disposable diapers. Diaper 
designs suitable for use with the present inven- 
10 tion include those described in U.S. Patent Re. 
26,151 which was issued to Duncan and Baker on 
January 31, 1967 and U.S. Patent 3,860,003 which 
was issued to Buell on January 14, 1975. 
By way of illustration and not by way of limita- 
ry tion, the following example is presented. 

Example 1 

A sanitary napkin having the planform illus- 
trated in Figure 1 and the cross-sectional con- 

20 figuration illustrated in Figure 2 is constructed. 
The apertured topsheet is formed thermoplastic 
film having round gross foramina 6.35 mm in 
diameter and fine foramina 0.76 mm in diameter. 
There are 60 fine foramina for every gross fora- 

25 men. The wicking layer comprises a single ply of 
BOUNTY tissue and is attached to the apertured 
topsheet with Roplex HA-8 adhesive. The wicking 
layer is non-extant in register with the gross 
foramina. The resilient element is a latex-bonded 

30 polyester non woven manufactured by Stearns & 
Foster Company of Cincinnati, Ohio. The fiber 
type is 1.67 Tex Kodell Type 430 made by E. I. 
Dupont de Nemours & Company; the latex binder 
is UCAR 879 made by Union Carbide Co. and is 

35 applied at 15% by weight of the fiber. The resilient 
layer is 11.4 mm thick and has a density of 0.01 
gram per cubic cm; it is treated with Pegosperse 
200 ML The absorbent core consists of 3 grams 
airlaid comminution pulp as made by The Buck- 

40 eye Cellulose Corporation of Memphis, Tenn. The 
moisture -barrier is polyethylene film. The panty 
fastening adhesive is Century A-3051 B adhesive 
and is covered by BL30MG-A Silox E1-0 release 
liner. 

45 The sanitary napkin, which is 21.6 cm long by 
6.4 cm wide, performs effectively and is comfort- 
able to wear. 



50 



Claims 



1. A device (10) for absorbing bodily fluids 
comprising a fluid pervious cover forming a 
topsheet (11) having an inner surface and an 
outer body-contacting surface (21) having an 
55 impact zone (18), said fluid porous topsheet being 
provided with a large number of small apertures 
(31 ) and on the part of said topsheet forming said 
body-contacting surface, a smaller number of 
larger apertures (32), an absorbent layer (14) 
so underlying said cover, a fluid impervious layer 
(15) underlying said absorbent layer such that 
said absorbent layer is disposed between said 
fluid impervious layer and said body-contacting 
surface of said cover, adhesive garment attach- 
es ment means (16, 17) secured to the outer surface 
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of said device on the surface thereof opposed to 
said body-contacting surface and an intermediate 
layer (13) disposed between said cover and said 
absorbent layer, characterised in that: 

said topsheet (11) is an apertured, formed, 
thermoplastic film; 

the small apertures (31) comprise fine foramina 
distributed over a major proportion of said body 
contacting surface, each of said fine foramina 
having an equivalent hydraulic diameter, defined 
as 4A/P where A is the area and P the perimetric 
dimension of the foramen, of from 0.12 to 1.25 
mm; 

the large apertures (32) comprise gross 
foramina disposed in at least said impact zone 
(18) and each having an equivalent hydraulic 
diameter of from 1.25 to 9.5 mm; wherein 

the ratio of the number of said gross foramina 
to said fine foramina is less than 0.25 and the ratio 
of the equivalent hydraulic diameters of said 
gross foramina to said fine foramina is greater 
than 2; 

the intermediate layer (13) comprises a resilient 
layer of uniformly low density that is capable of 
recovery to at least 80% of its original volume 
after it is compressed to 20% of its original 
volume and the comprising forces are removed, 
said resilient layer being absorbent, at least as 
hydrophilic as said apertured topsheet, and 
unattached thereto; and 

a wicking layer (12) disposed between said 
intermediate layer (13) and said topsheet (11), 
adjacent the inner surface of said topsheet, and 
being non extant in register with the gross 
foramina (32) thereof, said wicking layer (12) 
being more hydrophilic than said apertured top- 
sheet (11). 

2. A device according to claim 1 wherein the 
ratio of the equivalent hydraulic diameters of the 
gross (32) and fine (31 > foramina is greater than 3. 

3. A device according to either one of claims 1 
and 2 wherein the equivalent hydraulic diameters 
of said fine foramina (31) are in the range from 
0.25 to 0.90 mm. 

Patentanspruche 

1. Einrichtung (10) zum Absorbieren von Kor- 
perflussigkeiten, umfassend eine eine Abdeck- 
lage (11) bildende, flussigkeitsdurchlassige 
Abdeckung, wobei die Abdecklage eine Innen- 
seite "und eine mit dem Korper in Beruhrung 
kommende AuBenseite (21) mit einer Auftreff- 
zone (18) aufweist, une wobei diese flussigkeits- 
durchlassige Abdecklage mit einer groBen Anzahl 
von kleinen Offnungen (31) ausgestattet ist, und 
auf demjenigen Teil der Abdecklage, der die mit 
dem Korper in Beruhrung kommende Oberfiache 
bildet, mit einer kleineren Anzahl von groBeren 
Offnungen (32) ausgestattet ist; eine absorbie- 
rende Schicht 14, welche unterhalb der Abdek- 
kung angeordnet ist; eine flussigkeitsundurchlas- 
sige Schicht (15), welche unterhalb dieser absor- 
bierenden Schicht angeordnet ist, so daB diese 
absorbierende Schicht zwischen der flussigkeits- 



undurchlSssigen Schicht und der mit dem Korper 
in Beruhrung kommenden Oberfiache der Abdek- 
kung angeordnet ist; Befestigungsmittel (16, 17) 
zum Abkleben der Einrichtung an einem Wasche- 

5 stuck, welche Befestigungsmittel an der AuBen- 
seite der Einrichtung, und zwar auf derjenigen 
Oberfiache derselben, welche zu der mit dem 
Korper in Beruhrung kommenden Oberflache ent- 
gegengesetzt angeordnet ist, befestigt sind; und 

w eine Zwischenschicht (13), welche zwischen der 
Abdeckung und der absorbierenden Schicht 
angeordnet ist; dadurch gekennzeichnet, daB: 

die Abdecklage (11) ein gelochter, geformter, 
thermoplastischer Film ist; 

15 die kleinen Offnungen (31) Feindffnungen 
umfassen, welche uber einem Hauptanteil der mit 
dem Korper in Beruhrung kommenden Oberfla- 
che verteilt sind, wobei jede dieser Feindffnungen 
einen aquivalenten hydraulischen Durchmesser 

20 von 0,12 bis 1,25 mm aufweist, und wobei der 
aquivalente hydraulische Durchmesser als 4A/P 
definiert ist, worin A die FlSche und P die 
Umfangserstreckung der Offnung ist; 
die groBen Offnungen (32) Groboffnungen 

25 umfassen, welche wenigstens in der Auftreffzone 
(18) angeordnet sind, wobei jede dieser Groboff- 
nungen einen aquivalenten hydraulischen Durch- 
messer von 1,25 bis 9,5 mm aufweist; und wobei 
das Verhaltnis von der Anzahl der Groboffnungen 

30 zu der Anzahl der Feinoffnungen weniger als 0,25 
betragt, und wobei das Verhaltnis der aquivalen- 
ten hydraulischen Durchmesser der Groboffnun- 
gen zu denjenigen der Feinoffnungen groBer als 2 
ist; 

35 die Zwischenschicht (13) eine elastische Schicht 
von gleichfdrmig niedriger Dichte umfaBt, welche 
elastische Schicht befahigt ist, auf wenigstens 
80% ihres ursprunglichen Volumens zuruckzufe- 
dern, nachdem sie auf 20% ihres ursprunglichen 

40 Volumens komprimiert worden ist und die kom- 
primierenden Krafte entfernt worden sind, wobei 
diese elastische Schicht absorbierend, wenig- 
stens so hydrophil wie die gelochte Abdecklage, 
und an der letztgenannten nicht befestigt ist; und 

45 ' eine dochtartig aufsaugende Schicht (12) 
zwischen der Zwischenschicht (13) und der 
Abdecklage (11), neben der Innenseite der 
Abdecklage, angeordnet, nicht vorstehend und 
deckungsgleich mit den Groboffnungen (32) der 

so Abdecklage ist, wobei diese dochtartig aufsau- 
gende Schicht (12) starker hydrophil als die 
gelochte Abdecklage (11) ist. 

2. Einrichtung nach Anspruch 1, worin das 
Verhaltnis der aquivalenten hydraulischen Durch- 

55 messer der Groboffnungen (32) zu denjenigen der 
Feinoffnungen (31) groBer als 3 ist. 

3. Einrichtung nach Anspruch 1 oder 2, worin 
die aquivalenten hydraulischen Durchmesser der 
Feinoffnungen (31) in den Bereich von 0,25 bis 

60 0,90 mm fallen. 

Revendications 



65 



1. Dispositif (10) pour absorber les fluides cor- 
porals, comprenant una couverture permeable 
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aux fluides formant une feuille de dessus (11) 
ayant une surface interne et une surface externe 
(21) en contact avec le corps comportant une zone 
d'impact (18), ladite feuiiie de dessus poreuse aux 
fluides etant munie d'un grand nombre de petites 
ouvertures (31) et sur la partie de ladite feuille de 
dessus formant la surface en contact avec le 
corps, d'un petit nombre d'ouvertures plus 
grosses (32), une couche absorbante (14) situee 
au-dessous de la couverture, une couche (15) 
impermeable aux fluides situee au-dessous de la 
couche absorbante de telle maniere que la couche 
absorbante soit disposee entre la couche imper- 
meable aux fluides et la surface en contact avec le 
corps de la couverture, des moyens adhesifs (16, 
17) de fixation aux vetements attaches a la sur- 
face externe du dispositif sur sa surface opposee 
a la surface en contact avec le corps et une couche 
intermediate (13) disposee entre la couverture et 
la couche absorbante, caracteris§ en ce que: 

la feuille de dessus (11) est un film thermoplas- 
tique forme ajoure; 

les petites ouvertures (31) comprennent des 
trous fins repartis sur une majeure partie de la 
surface en contact avec le corps, chacun de ces 
trous fins ayant un diametre hydraulique equiva- 
lent, defini comme etant 4A/P, ou A est la surface 
et P le perimetre du trou, de 0,12 a 1,25 mm; 

les grosses ouvertures (32) comprennent de 
gros trous disposes au moins dans la zone d'im- 



pact (18) et ayant chacun un diametre hydraulique 
equivalent de 1,25 a 9,5 mm; 

le rapport du nombre des gros trous au nombre 
des trous fins etant inferieur a 0,25 et le rapport 

5 des diametres hydrauliques equivalents des gros 
trous a ceux des trous fins etant superieur a 2; 

la couche intermediaire (13) comprend une 
couche elastique de densite uniformement faible 
qui est capable de recouvrer au moins 80% de 

w son volume initial apres avoir 6te comprimee a 
20% de son volume initial et apres la suppression 
des forces de compression, cette couche elasti- 
que etant absorbante, au moins aussi hydrophile 
que la feuille de dessus ajouree, et non attachee a 

i s eel te~ci * et 

une couche a effet de meche (12) disposee 
entre la couche intermediaire (13) et la feuiiie de 
dessus (11), adjacente a la surface interne de la 
feuille de dessus et n'etant pas en coincidence 

20 avec les grosses ouvertures (32) de celle-ci, cette 
couche a effet de meche (12) etant plus hydro- 
phile que la feuille de dessus ajouree (11). 

2. Dispositif selon la revendication 1, dans 
lequel le rapport des diametres hydrauliques 

25 equivalents des gros trous (32) et des trous fins 
(31) est superieur a 3. 

3. Dispositif selon I'une quelconque des reyen- 
dications 1 et 2, dans lequel les diametres 
hydrauliques equivalents des trous fins (31) sont 

30 dans I'intervalie de 0,25 a 0,90 mm. 
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(S) Sanitary napkin with gross foramina overlying a low density, resilient structure. 

(57) Absorbent devices (10), such as sanitary napkins, having 
an apertured topsheet (11) which is generally pervious to 
liquids and which is provided with gross foramina (32) and a 
resilient layer (13) underlying said apertured topsheet. 
Preferred apertured topsheets include formed thermoplastic 
films. The apertured topsheets are provided with fine 
foramina (31) having, equivalent hydraulic diameters from 
about 0.12 to about 1.25 millimeters and gross foramina 
having equivalent diameters of from about 1.25 to about 9.5 
millimeters. There are, in the zone subject to impact by 
bodily fluids, no less than four times as many fine foramina 
as gross foramina. The resilient layer is a high loft, low 
density, resilient material which is essentially moisture 
insensitive. Preferred optional elements include a wicking 
layer between the apertured topsheet and the resilient layer, 
an absorbent core adjacent that side of the resilient layer 
which is opposite the side of the resilient layer disposed 
toward the apertured topsheet, and a moisture barrier 
associated with the absorbent core on the side of the 
absorbent core apposite that associated with the resilient 
layer. The sanitary napkins can be optionally provided with 
adhesive attachment means adapted to secure the sanitary 
napkin within the crotch region of an undergarment. 
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SANITARY NAPKIN WITH GROSS FORAMINA 
OVERLYING A LOW DENSITY , RESILIENT STRUCTURE 

THOMAS WARD OSBORN, III 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

This invention relates to devices designed to be used in 
contact with the human body to absorb bodily discharges. Such 
devices include sanitary napkins, diapers, bandages and the like. 

Background Art 

Sanitary napkins, diapers, bandages, and the like intended 
for disposal after a single use are familiar items of modern 
commerce and are described in numerous articles and patents. For 
purposes of simplicity, the present invention will be described in 
terms of a sanitary napkin. 

Matthews et al, in U.S. Patent 4,397,644 issued Augusts, 
1983, discuss a modern-day sanitary napkin comprising a cover 
(or topsheet) , an absorbent layer, and a fluid baffle (or 
backsheet). Since sanitary napkins are frequently intended to be 
supported adjacent the body through the agency of the user's 
undergarment (e.g. her panty) # Matthews et al illustrate their 
sanitary napkin as being provided with garment fastening 
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adhesive and an associated release liner. They also illustrate a 
comfort enhancing layer integrated to the cover. 

Morse, in U.S. Patent 3,371 ,667 issued March 5, 1968 
illustrates a conventional sanitary napkin having an outside 
foraminous cover (topsheet) and a highly absorbent, relatively 
dense* core with a low density structure, such as a fibrous web of 
synthetic fibers, interposed between them. 

British Patent 1 ,160,625, published 'August 6, 1969, 
discusses a sanitary towel comprising an absorbent core member, 
an envelope Ctopsheet) , and a wadding-like soft layer between 
them. The soft layer permits "liquid to pass directly therethrough 
to the absorbent core member without rendering possible, in any 
appreciable degree, absorbtion or lateral transportation of liquid 
in the soft fibrous layer." The envelope consists of a material "of 
a nature, such that liquid cannot be absorbed in or dispersed 
through the material of the envelope itself;" it is provided with 
perforations on the side of the towel intended to face to body. 

SUMMARY OF THE INVENTION 

This invention is of a particular, exemplary absorbent device 
such as a sanitary napkin, a diaper, a bandage, and the like 
designed to absorb bodily discharges. 

In the general case, the invention comprises two necessary 
elements and three preferred optional elements. 

First r there is a topsheet which is generally pervious ?to 
liquids and which is provided with gross foramina (large 
apertures) at feast in the zone normally subject to impact by the 
bodily discharge the device is designed to absorb. The gross 
foramina constitute a minority in number as compared to the fine 
foramina which tend to render the topsheet generally pervious to 
Stquiefs. While the topsheet, which is sometimes referred to as an 
"apertured topsheet," can be a non-woven material, it is 
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preferably a formed thermoplastic film. In one embodiment, the 
apertured topsheet is hydrophobic and requires the wicking layer 
described infra- In an alternate embodiment, the apertured 
topsheet is hydrophilic and the wicking layer is not required. 

Second , there is an optional wicking layer in contact with 
' the apertured topsheet. As indicated immediately supra, it is 
required only when the topsheet is hydrophobic. The wicking 
layer is hydrophilic and has small absorbent capacity (at least in 
the impact zone discussed infra) as compared"- to other absorbent 
elements in the device. When the wicking layer is used , it is 
preferably nonextant in register with the gross foramina of the 
apertured topsheet, especially in those circumstances where the 
gross foramina are relatively large. 

Third, there is a resilient layer underlying the apertured 
topsheet. It is interposed between the apertured topsheet and the 
absorbent core described infra. While the resilient layer must 
exist in register with that region of the topsheet which is 
normally subject to impact by bodily discharges, it can extend 
over a major portion of the body-contacting surface of the 
absorbent device, and even along its sides; it preferably exists, 
however, only in the region subject to impact by bodily 
discharges. The resilient layer is formed primarily of a mass of 
hydrophobic, moisture insensitive, resilient fibers. Fiber 
dimensions are selected for both comfort and fluid transfer 
reasons and may take a range of values. In one embodiment the 
resilient fibers are bonded together to create a structure having 
even greater resilience. In another embodiment the resilient layer 
as a whole is actually hydrophilic, but is less hydrophilic trtan 
the absorbent core described infra. 

In still another embodiment, the resilient layer comprises 
ancillary absorbent material such as the bibulous cellulosic fibers 
described in U.S. Patent 3,589,364 which issued to Dean and 
Ferguson on July 29, 1971 and the substantially insoluble acidic 
carboxymethy Icellulose products described in U.S. Patent 
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3,678,031 which issued to Schoggen on July 18, 1972. 

Other ancillary absorbent materials can include any of 
the so called super absorbent materials such as the cross-linked 
polyacryiates and cross-linked starch-acrylate polymers well 
known to those skilled in the art. 

Fourth, there is an optional, but highly preferred, 
absorbent core which can be, in general, any absorbent material 
known to the art. Wood pulp fluff, domminuted sponge, 
supersorbent materials, and the like, alone and in combination, 
can be used. A fibrous core can be bonded or unbonded. The 
absorbent core must be more hydrophilic than the resilient layer. 

Fifth, there is an optional, but highly preferred, liquid 
impermeable moisture barrier which can be any material well 
known to those skilled in the art. It can be completely 
impermeable, as polyethylene film, or it can be liquid impermeable 
but vapor permeable, as any of the various breathable backsheets 
known to the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a generalized sanitary napkin. 

Figure 2 is a cross sectional view of the sanitary napkin of 
Figure 1 taken along line 2-2 of Figure 1. (In all of the cross 
sectional views, the thicknesses of certain materials have been 
exaggerated for clarity.) 

Figure 3 is an enlarged fragmentary plan view of a portion 
of an absorbent device. 

Figure 4 is a fragmentary cross sectional view of the 
absorbent device shown in Figure 3 taken along line 4-4 of Figure 
3. 
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DETAILED DESCRIPTION OF THE INVENTION 

While this specification concludes with claims particularly 
pointing out and distinctly claiming that which is regarded as the 
invention, it is believed that the invention can be better 
understood through a purusal of the following detailed description 
of the invention in connection with study of the associated 
drawings. 

As noted supra, for purposes of simplicity, the present 
invention will be discussed in terms of a sanitary napkin. 

Figure 1 is a plan view of a generalized sanitary napkin 10. 
Figure 2 is a cross sectional view of sanitary napkin 10 taken 
along line 2-2 of Figure 1. (In this specification, all the reference 
numerals are used consistently among the various figures to 
denote equivalent and similar elements.) 

As illustrated in Figure 1, sanitary napkin 10 is an elongate 
absorbent device intended to be maintained in a woman's crotch 
region to absorb vaginal discharges such as- menses . The version 
of sanitary napkin 10 illustrated in Figure 1 has generally 
straight longitudinal edges and rounded ends. It is to be 
emphasized that this design is used for illustrative purposes only; 
any convenient design known to those skilled in the art can be 
used in the practice of the present invention. The sanitary 
napkin can, for example, have a generally hourglass shape 
wherein the longitudinal edges are curvilinear and the central 
portion is narrower in the lateral direction than are the end 
portions. Such a design is generally illustrated in U.S. Patent 
4,324,246 issued to Mullane and Smith on April 13, 1982. The 
present invention can also be used with the compound sanitary 
napkin described by Des Marais in U.S. Patent 4,425,130 issued 
January 10, 1984. Further, the present invention can be used 
with the form of sanitary napkin having side panels described by 
McNair in U.S. Patent 4, 285,343 issued August 25, 1981 . 
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Likewise, the cross sectional view of sanitary napkin 10 
shown in Figure 2 merely illustrates one typical configuration of a 
sanitary napkin employing the present invention. Skilled artisans 
can readily adapt the following teachings to other embodiments 
without departing from the scope and tenor of the present 
invention. 



In this embodiment, panty 
fastening adhesive 16 is shown to be a single strip of adhesive 
which extends over a major portion of the longitudinal length of 
sanitary napkin 10 on the side of the device opposite 
body-contacting surface 21. Other configurations for the 
application of the panty fastening adhesive, such as multiple 
longitudinal stripes, can be used. Any of the pressure sensitive 
adhesives commonly used in the art, such as Century A-3051B 
adhesive manufactured by Century Adhesive Corporation and 
Instant Lok 34-2823 manufactured by National Starch Company, 
can be used. Panty fastening adhesive 16 is usually covered, 
prior to the time the user affixes the sanitary napkin to her 
undergarment, with release liner 17. Release liner 17 serves to 
keep panty fastening adhesive 16 from drying out and to keep it 
from sticking to extraneous surfaces prior to use. Any release 
liner commonly used for such purposes can be used with this 
invention. Nonlimiting examples of suitable release liners are 
BL30MC-A Silox E1-0 and BL30MC-A Silox 4P/0 manufactured by 
Akrosil Corporation. 

Embodiments of sanitary napkins designed to be supported 
adjacent the user f s body by various belts and the like can 
likewise benefit from the practice of the present invention. 
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The present invention requires two necessary elements: an 

4 

apertured topsheet which is generally pervious to liquids and 
which is provided with gross foramina at least in the zone 
normally subject to impact by the bodily discharges the device is 
designed to absorb and a resilient layer underlying the apertured 
topsheet. 

The topsheet is the part of an absorbent device which 
contacts the user's body. Frequently it is also an overwrap for 
the device as illustrated in Figure 2. The topsheet must be soft, 
conformable, and nonirritating to the user's body. 

Since the topsheet is the portion of the absorbent device 
which contacts the user's body, bodily discharges must pass 
through the topsheet into the body (or bulk) of the absorbent 
device. Bodily discharges such as menses frequently comprise 
fluids (of various viscosities) , semi-fluid materials, and 
particulate materials. While many conventional prior art topsheets 
have been found to function adequately, many do not allow the 
efficient transport therethrough of semi-fluid and particulate 
materials. The present invention addresses this problem. 

In Figures 1 and 2, apertured topsheet 11 is generally 

permeable to liquids and is provided with gross foramina in the 

zone subject to impact by the bodily discharges the device is 
designed to absorb. 

In the first place, the apertured topsheet must be generally 
permeable to fluids over most of that surface of the device which 
contacts the user's body; the permeability must be separate , 
apart , and in addition to that provided by the gross foramina 
discussed infra. Thus a material such as polyethylene film which 
is normally impermeable to fluids is not suitable. Materials which 
can be used for apertured topsheet 11 include the various woven 
and non woven materials commonly used as diaper and sanitary 
napkin topsheets and overwraps. 
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Preferred apertured topsheets comprise formed thermoplastic 
films. As used, herein, the term "formed thermoplastic film" or 
"formed film" refers to sheets which are a continuous layer of 
polymeric material which has been provided with embossments and 
apertures. Preferred formed films include those described with 
particularity in U.S. Patent 4, 321. 246 issued to Mullane and Smith 
on April 13. 1982; U.S. Patent 4,342,314 issued to Radel and 
Thompson on August 3, 1982; U.S. Patent 4,323,069 issued to 
Ahr and Smith on April 6, 1982; and U.S. Patent 3.929,135 
issued to Thompson on December 30, 1975. 



Permeability of the formed thermoplastic films is provided by 
the multiplicity of apertures [sometimes referred to as "fine 
foramina" and denoted by reference numeral 31 in Figure 2). 
When woven or nonwoven topsheets are used, the permeability is 
provided by the interstices or openings between the fibers; these 
interstices then correspond to fine foramina 31 . 

Apertured topsheet 11 must be provided with a multiplicity 
of gross foramina 32. While the entire surface 21 of apertured 
topsheet 11 which contacts the user's body can be provided with 
gross foramina, only that portion of apertured topsheet 11 
comprising impact zone 18 (as delineated by the dotted line in 
Figure 1) must of necessity be so provided. 

Impact zone 18 is illustrated in connection with sanitary 
napkin 10 as falling generally in the central region of body 
contacting surface 21. The exact location and size of impact zone 
18 will vary according to the precise design and intendjed 
positioning of the sanitary napkin, diaper, bandage, or the like 
and can be readily ascertained by skilled artisans. 

One important function of the topsheet of a sanitary napkin, 
disposable diaper, and the like is to present a dry surface in 
contact with the user's body even though bodily discharges have 
been absorbed by the device. In addition to relative surface 
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hydrophobicity and the presence of the resilient layer as 
disaussed infra-., surface dryness is partially achieved by 
controlling the size of the fine foramina within specified. limits. 
Exceeding these upper size limits normally destroys the ability of 
the topsheet to present a dry surface by allowing reverse flow of 
bodily discharges. It has been surprisingly discovered that the 
usual* upper size limits of the fine foramina can be exceeded in a 
controlled fashion in an apertured topsheet provided the resilient 
layer discussed infra is also present in the device. 

If the apertured topsheet achieves ' its general permeability 
through the presence of a major number of fine foramina having 
dimensions (such as Equivalent Hydraulic Diameters) in the range 
of from 0.005 to 0.050 inch ( 0.12 to 1.25 

millimeters), then it may be provided with a minor number of 
gross foramina having dimensions of from 0.05 to 

0.375 inch (1.25 to 9.53 millimeters). Preferably, the 

topsheet is provided with a major number of fine foramina having 
dimensions of from 0.010 to 0.035 inch (0.25 to 

0.90 millimeter) and a minor portion of gross foramina having 
dimensions of from 0.050 to 0.375 inch (1.25 to 

9.53 millimeters). The ratio of the dimensions of the gross 
foramina to the fine foramina should be greater than 2, 
preferably greater than 3. It is not necessary that all the 

fine foramina and all the gross foramina have equal sizes; a 
distribution of sizes is satisfactory. (Equivalent Hydraulic 
Diameter is defined as four times the quotient obtained when the 
area of a foramen -is divided by its perimeter. In the case of 
circular foramina, the Equivalent Hydraulic Diameter is the 
diameter of the circle.) * 

The relationship between major and minor numbers depends 
upon the size distributions of the fine foramina and the gross 
foramina. Cross foramina should constitute no more than 20% 
of the total number of foramina in the apertured topsheet. 
Further, in general, if the fine foramina, without regard to the 
presence of the gross foramina, constitute from 15 to 
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52% open area Cas 4 measured by projection of the topsheet onto a 
plarte) , the gross foramina can comprise from 5 to 

30% open area of the topsheet without regard to the fine foramina. 
Stated in an alternate fashion, if the topsheet is provided with 
fine foramina of Equivalent Hydraulic Diameter within the ranges 
mentioned above, and if the fine foramina, independently of the 
presence to the gross foramina, constitute from 15 to 

52% open area of the topsheet then the number of gross foramina 
per unit area (the gross foramina having dimensions falling within 
the ranges mentioned above) can be selected so that the gross 
foramina provide from 5 to 30% open area 

independently of the open area provided by the fine foramina so 
long as the ratio of numbers of gross, foramina to fine foramina is 
less than about 1 to 4 (0.25). 

The exact shape of the gross and fine foramina is not 
critical; circular foramina are satisfactory. 

Preferably, the apertured topsheet is hydrophilic. 

The state of the art respecting wetting of materials allows 
for the definition of hydrophobicrty and hydrophilicity in terms of 
contact angles and the surface tensions of the fluids and solids 
involved. This is discussed in detail in the American Chemical 
Society Publication Contact Angle , Wettability , and Adhesion 
edited by Robert F. Could and copyrighted in 1964. 

A surface is said 

to be wetted by fluid either when the contact angle between the 
fluid and the surface is less than 90° or when the fluid will tend 
to spread spontaneously across the surface; both conditions 
normally coexist. In a similar vain, a surface is said to be not 
wetted by a fluid when the contact angle between the fluid and 
the surface is greater than 90° and when the fluid does not tend 
to spread spontaneously across the surface. 

Since menses and other bodily fluids are primarily aqueous 
solutions, materials which are wetted by these fluids can broadly 
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be described as hydrophilic, and surfaces which are not wetted 
by fihese fluids can be broadly described as hydrophobic. Unless 
otherwise indicated, as used in this specification the term 
"hydrophobic" describes materials and surfaces which are not 
wetted by the fluid in question while the term "hydrophilic" 
describes materials and surfaces which are wetted by the fluid in 
question. 



Vaginal discharges normally have a surface tension of from 
35 to 60 dynes per centimeter. Thfey will have contact 

angles of greater than 90° and will not tend to spread 
spontaneously across a solid surface which has a critical surface 
tension or energy value lower than the fluid surface tension. As 
a first approximation, any solid which is not wetted by water 
(i.e. which is literally hydrophobic in the precise, limited 
meaning of the word) is also usually not wetted by vaginal 
discharges. 

Topsheet hydrophilicity can be obtained by any convenient 
method. In general, the simplest method is to choose a material of 
construction which is itself hydrophilic. Other materials can be 
treated with innocuous chemicals, such as surfactants, to render 
them hydrophilic. 

In certain embodiments, apertured topsheet 11 is 
hydrophobic. It is then preferred that the absorbent device be 
provided with a wicking layer 12 affixed to the inner surface of 
apertured topsheet 11. The "inner surface" of apertured topsheet 
11 is that surface of apertured topsheet 11 which is opposite 
body-contacting surface 21. In the normal construction, wickihg 
layer 12 is interposed between apertured topsheet 11 and resilient 
layer 13 described infra and, in general, the balance of the 
absorbent device. 



The purpose of the wicking layer is to induce fluids to flow 
through apertured topsheet 11 and away from body-contacting 
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surface 21. Wicking layer 12 should be more hydrophilic Cor, 
conversely, less, hydrophobic) than apertured topsheet 11. 

Wlicking layer 12 can be provided by any convenient means. 
For example, it can comprise a tissue paper sheet made according 
to the -teachings of Sanford and Sisson in U.S. Patent 3,301,746 
Issued January. 31 , 1967 or according the to teachings of Morgan 
and Rfinh in U.S. Patent 3,994,771 issued November 30, 1976. 

An 

especiaHy suitable tissue is sold under the registered trademark 
BOUNTY by Procter S Gamble of Cincinnati, Ohio. 

Preferably, wicking layer 12 comprises a multiplicity of 
individual fibers which are evenly dispersed over and affixed to 
the inner surface of aperturped topsheet 11. These fibers can be 
of any suitable material so long as they are more hydrophilic than 
apertured topsheet 11. For example, fibers of polyester, rayon, 
nylon, and cotton can be used with good results. Wood pulp 
fibers are, however, preferred. Typically, at least 1.5 
grams, and preferably at least 3.1 grams, of fibers are 

uniformly distributed and adhesively affixed -to the inner surface 
of apertured topsheet 11. An acrylic adhesive, such as that 
marketed under the trademark Roplex HA-8 by Rohm 6 Haas 
Company of Philadelphia can be used. 

Wicking layer 12 is continuous in those regions of the inner 
surface of apertured topsheet 11 in register with fine foramina 
3K Preferably, wicking layer 12 does not exist in those regions 
in register with gross foramina 32; the degree of preference 
increases as the absolute size of gross foramina 32 increases. > 

Figure 3 is an enlarged fragmentary plan view of a portion 
of an absorbent device 30 embodying the teachings of the present 
invention. A small fraction of the fine foramina 31 with which 
apertured topsheet 11 is provided are illustrated as circular 
apertures. Cross foramina 32 are also illustrated as circular 
apertures. 
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Figure 4 is an enlarged fragmentary cross sectional view- 
taken along line. 4-1 of Figure 3. Figures 3 and 4 illustrate the 
preierred embodiment wherein wicking layer 12 exists in register 
with a significant number of fine foramina 31, but does not exist 
in register with gross foramina 32. Thus, bodily discharges have 
an essentially uninterupted passage from body-contacting surface 
21 ofapertured topsheet 12 to resilient element 13. 

In Figure 2, wicking layer 12 is shown to be coextensive 
with apertured topsheet 11 throughout the structure of sanitary 
napkin 10. This form of construction results from the convenience 
of providing apertured topsheet 11 and wicking layer 12 affixed 
one to another as a unit during the construction of sanitary 
napkin 10. Wicking layer 12 need be coextensive with apertured 
topsheet 11 only in those regions of apertured topsheet 11 which 
contact the user's body and which receive bodily discharges. 

The second necessary element of the absorbent device of this 
invention is a resilient layer as indicated by reference numeral 13 
in Figure 2. 

The resilient layer serves several functions in the absorbent 
device. For example, it tends to isolate the apertured topsheet 
from bodily discharges which have already passed through the 
apertured tospheet into the absorbent device. Because of its 
physical characteristics, as described infra, the resilient layer 
enhances the comfort perceived by the user of the absorbent 
device. It also serves as a reservior for bodily discharges; this 
function is of lesser importance in devices using the absorbent 
core described infra, but of greater importance in devices lacking 
such absorbent core. 

Resilient layer 13 must possess certain physical 
characteristics. It must be resilient. That is to say, it must, 
without the application of external forces, return to essentially its 
original size and shape after deforming forces (such as those 
applied by the body of the user) are removed. Preferably, the 
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resilient layer possesses such resilience that it will recover at 
least 80%, of fts original volume after it is compressed to 

20% of its original volume and the compressing forces are 
removed- Its resilience must be essentially uneffected by the 
presence of moisture such as the moisture in bodily discharges; 
that is to say, the resilient layer must be essentially moisture 
inserrsitive. 

The resilient layer must be compressible and conformable. In 
other terms, it must possess such physical properties of 
compressibility and conformability that, when it is in contact with 
the user's body and subjected to forces applied by the user's 
body and clothing, it will conform to the user's body without 
causing a feeling of discomfort to the user. 

Finally, the resilient layer must be at least as hydrophilic as 
the apertured topsheet. When the absorbent device omits the 
absorbent layer described infra, the interior surfaces of the 
resilient layer must possess some actual degree of hydrophilicity 
so that bodily discharges will tend to flow from the apertured 
topsheet into and and be contained by the resilient layer. 

Preferably, resilient layer 13 comprises a mass or batt of 
fibers. Synthetic fibers useful in the present invention include 
those made of cellulose acetate, polyvinyl chloride, potyvinylidene 
chloride, acrylic resins, polyvinyl acetates, nonsoluble polyvinyl 
alcohols, polyethylenes, polypropylenes, polyamids, and, 
preferably, polyesters. Preferred polyester fibers have a denier 
of from 4 to 60 and a length "of from 2 to 

8 centimeters. The resilience of the resilient element (San 
frequently be enhanced if the fibers are bonded one to another at 
a significant number of their points of contact by adhesive or 
thermal bonding as well known to those skilled in the art. 

In those circumstances where the inherent hydrophobicity of 
the resilient layer must be alleviated (as when it is constructed 
from a hydrophobic material), a degree of hydrophilicity can be 
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imparted to the resilient layer by treating it with surfactant, 
suck- as a nonianic or an anionic surfactant. It can be sprayed 
with a surfactant or dipped into a solution of a surfactant. 
Suitable surfactants include nonionic surfactants such as Brij 76 
manufactured by ICI Americans Inc. of Wilmington, Deleware and 
the various materials sold under the Pegosperse trademark by 
Glyco* Chemicals, Inc. of Crenwich, Connecticut. Anionic 
surfactants can be used, but are not preferred. 

Since bodily discharges will, in general, pass through, or at 
least be contained by, the resilient element, it must be of 
relatively low density so that it will have sufficient void volume to 
accomplish its intended purpose. Low density also helps to insure 
that the resilient element deforms under the influence of the 
user's body thereby exhibiting comfort attributes. Preferably, the 
resilient element has a density of from 0.01 to 0.5 

gram per cubic centimeter. 

The second optional, but highly preferred, element of the 
absorbent device of the present invention is absorbent core 14. 

Absorbent core 14 is, as its name implies, intended to 
absorb the bulk of the bodily fluids discharged by the user. 
Thus, the absorbent core must be constructed so as to readily 
absorb such fluids. 

In general, the absorbent core comprises a material which is 
hydrophilic. This material can achieve hydrophilicity by any 
convenient means. For example, the material itself can be 
intrinsically hydrophilic- Alternatively, the material can be 
provided with a finish which renders its surfaces hydrophilic. 
Another method of rendering the material hydrophilic is to treat it 
with a surfactant, such as one of the nonionic surfactants 
mentioned above or an anionic surfactant, as by spraying the 
material with a surfactant or dipping the material into the 
surfactant- 
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A preferred material of construction for the absorbent core 
comprises airlaid. wood pulp fibers. These fibers, sometimes known 
as comminution grade wood pulp fibers, are fibers which have 
been liberated from the wood by any convenient means and dried, 
likewise by any convenient means. The resulting sheets of fibers 
are then comminuted to produce essentially intact indivdual fibers 
in a gaseous stream from which the fibers are then formed into arr* 
absorbent batt. Such absorbent batts are well known to those 
skilled in the sanitary napkin, diaper, and bandage art. 
Absorbent cores formed from such batts, 'as well as those 
described infra, can be of greater thicknesses in the central 
regions of the absorbent device than at the ends or edges or 
both the ends and the edges of the device. 

Alternatively, but less preferably, the absorbent core can be 
made from an absorbent foam material such as cellulose foam or 
polyurethane foam. The latter, for example, can be made 
according to the teachings of U.S. Patent 4,067,832 which issued 
to DesMarais on January 10, 1978. Another particularly useful 
foam material is the polyester foam made according to the 
teachings of U.S. Patent 4,110,276 which issued to DesMarais on 
August 29, 1978. 

Cellulose wadding as sometimes used in disposable diapers 
can also be used to construct the absorbent core. The absorbent 
core can be constructed from layers of tissue paper such as that 
mentioned supra. 

Another material from which the absorbent core can fce 
constructed comprises an unbonded array of nonabsorbent , 
hydrophilic, resilient, moisture insensitive fibers as described in 
U.S. Patent 44-75911 which issued to Gellert an October 9 1984. 
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Preferably, the absorbent core is made from airlayed wood 
fibers and has a density of from 0.003 to 0.09 gram 

per 'cubic centimeter. 

Optionally, the absorbent core can contain ancillary 
absorbent material which tends to increase its absorbent capacity. 
Suitable ancillary absorbent materials include those discussed 
supra. The ancillary absorbent materials can be in fibrous or 
particulate form, and they can be either uniformly distributed 
throughout the bulk of the absorbent cor6 or they can be 
concentrated in localized regions thereof. 

The third optional, and preferred, element* of the present 
invention is a moisture barrier as illustrated by reference numeral 
15 in Figure 2. The mositure barrier, which is sometimes called a 
backsheet, serves to prevent bodily discharges contained within 
the absorbent device from passing completely through the 
absorbent device and soiling the user's body and clothing. Any of 
the materials commonly used for moisture barriers in the sanitary 
napkin and disposable diaper art can be used in the practice of 
this invention. Suitable materials include the well known fluid 
impermeable polyethylene films. The moisture barrier can also 
comprise the liquid impermeable, but vapor permeable materials 
somethimes known as breathable backsheets. Examples of such 
breathable backsheets are shown in U.S. Patent 3,881,489 issued 
to Hartwell on May 6, 1975, and U.S. Patent 3,989,867 issued to 
Sisson on November 2, 1976. Obenour, in U.S. Patent 4,341,216 
issued July 27, 3 982, describes a two element breathable 
backsheet useful in disposable diapers which can be used in the 
practice of the present invention. 

The hereinbefore incorporated patent to Ferguson and 
Landrigan describes a barrierless disposable absorbent article 
encased in a homogeneous outerwrap. The techniques described in 
that patent can be used to provide an equivalent of the moisture 
barrier just discussed. 
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In addition to a moisture barrier comprising a separate 
element, an equivalent result can be obtained by treating the 
unde«urface of the absorbent core with a material, such as 
silicone or a wax, which wfll render a portion of the absorbent 
core liquid impermeable. 

In Figure 2, moisture barrier 15 is illustrated as being 
completely encased within apertured topsheet 11 which then 
functions as an overwrap for sanitary napkin 10 and is sealed 
along end seals 19 by any convenient means such as adhesive 
sealing- This form of construction is illutrative only; those skilled 
in the art can readily supply alternate design details. 

The invention has been described in terms of a sanitary 
napkin. It has been noted several times previously that these 
basic teachings can be readily applied by skilled artisans to other 
absorbent devices such as disposable diapers. Diaper designs 
suitable for use with the present invention include those 
described in U.S Patent Re. 26,151 which was issued to Duncan 
and Baker on January 31 , 1967 and U.S. Patent 3,860,003 which 
was issued to Buell on January 14, 1975. 

By way of illustration and not by way of limitation, the 
following example is presented. 

EXAMPLE I 

A sanitary napkin having the planform illustrated in Figure 1 
and the cross-sectional configuration illustrated in Figure 2 >is 
constructed. The apertured topsheet is formed thermoplastic film 
having round gross foramina 6.35 millimeters in diameter and fine 
foramina 0.76 millimeter in diameter. There are 60 fine foramina 
for every gross foramen. The wicking layer comprises a single 
ply of BOUNTY tissue and is attached to the apertured topsheet 
with Roplex HA-8 adhesive. The wicking layer is non-extant in 
register with the gross foramina. The resilient element is a 
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latex-bonded polyester nonwoven manufactured by Stearns S 
Foster Company -of Cincinnati, Ohio. The fiber type is 1.67 Tex 
KooeU Type 430 made by E. I. Dupont de Nemours & Company, 
the latex binder is UCAR 879 made by Union Carbide Co. and is 
applied at 15% by weight of the fiber. The resilient layer is 11.4 
millimeters thick and has a density of 0.01 gram per cubic 
centimeter; it is treated with Pegosperse 200 ML. The absorbent 
core consists of 3 grams airlaid comminution pulp as made by The 
Buckeye Cellulose Corporation of Memphis, Tenn. The moisture 
barrier is polyethylene film. The panty fastening adhesive is 
Century A-3051 B adhesive and is covered by BL30MG-A Siiox 
E1 -0 release liner. 

The sanitary napkin, which is 21.6 centimeters long 

by 6.4 centimeters wide, performs effectively and is comfortable 
to wear. 
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CLAIMS 

1. A device for absorbing bodily fluids comprising an apertured 
topsheet which is generally pervious to fluids and which is provided 
with gross foramina at least in the zone normally subject to impact 
by said bodily fluids ard a resilient layer underlaying said 
apertured topsheet at least in the region of said gross foramina* 

2. A device according to claim 1 comprising, as an additional 
element, a wicking layer interposed between said apertured topsheet 
and said resilient layer, said wicking layer being more hydrophilic 
than said apertured topsheet. 

3. A device according to claim 1 conprising, as an additional 
element, an absorbent core, said resilient layer being interposed 
between said wicking layer and said absorbent core. 

4. A device according to claim 3 conprising, as an additional 
element, a liquid impermeable moisture barrier, said absorbent core 
being interposed between said moisture barrier and said resilient 
layer. 

5. A device according to any one of claims 1-4 wherein said gross 
foramina have an equivalent hydraulic diameter of from 1.25 to 9.5 
millimeters. 

6. A device according to any one of claims 1-5 wherein said 
apertured topsheet is a formed thermoplastic film provided with fine 
foramina. 

7. a device according to claim 6 as dependent on claim 5 wherein 
said fine foramina have equivalent hydraulic diameters of from 0.12 
to 1.25 millimeters wherein, in said zone, the ratio of the number of 
said gross foramina to the number of said fine foramina is less than 
0.25. 

8. a device according to any one of claims 1-7 in the form of a 
sanitary napkin provided with adhesive attachment means adapted to 
secure said device in the crotch region of an undergarment. 
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